Identification and characterization of novel small molecule inhibitors of the acetyltransferase activity of Escherichia coli N-acetylglucosamine-1-phosphate-uridyltransferase/glucosamine-1-phosphate-acetyltransferase (GlmU).
This study aims at identifying novel chemical scaffolds as inhibitors specific to the acetyltransferase domain of a bifunctional enzyme, Escherichia coli GlmU, involved in the cell wall biosynthesis of Gram-negative organisms. A two-pronged approach was used to screen a 50,000 small-molecule library. Using the first approach, the library was in silico screened by docking the library against acetyltransferase domain of E. coli GlmU studies. In the second approach, complete library was screened against Escherichia coli ATCC 25922 to identify the whole cell active compounds. Active compounds from both the screens were screened in a colorimetric absorbance-based assay to identify inhibitors of acetyltransferase domain of E. coli GlmU which resulted in the identification of 1 inhibitor out of 56 hits identified by in silico screening and 4 inhibitors out of 35 whole cell active compounds on Gram-negative bacteria with the most potent inhibitor showing IC50 of 1.40 ± 0.69 μM. Mode of inhibition studies revealed these inhibitors to be competitive with AcCoA and uncompetitive with GlcN-1-P. These selected inhibitors were also tested for their antibacterial and cytotoxic activities. Compounds 5175178 and 5215319 exhibited antibacterial activity that co-related with GlmU inhibition. These compounds, therefore, represent novel chemical scaffolds targeting acetyltransferase activity of E. coli GlmU.